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40 CFR 146.94(a)
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Table 1 USDWs and Surface Water
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Figure 1. Map of Site Resources and Infrastructure
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1.2 Potential Risk Scenarios

Table 2 Degrees of Risk for Emergency Events.

Emergency Condition Definition

Major emergency Event poses immediate substantial risk to human health, resources, or
infrastructure. Emergency actions involving local authorities (evacuation or
isolation of areas) should be initiated.

Serious emergency Event poses potential serious (or significant) near term risk to human health,
resources, or infrastructure if conditions worsen or no response actions taken.

Minor emergency Event poses no immediate risk to human health, resources, or infrastructure.

2. Emergency Identification and Response Actions

Table 3 Potential Project Emergency Events, Impact, Risk and Detection

Potential Location Phase | Impact | Risk Detection

Emergency Severity | Likelihood

Events

E.1. Movement | Wellbore C Serious Low Loss of circulation

of brine during while drilling

drilling

E.2. Well Well C Serious Low Unexpected changes in

Control Event well fluid levels occur
while drilling

E.3. Failure of Surface I Minor Moderate | Monitoring detects CO»

CO; flow lines facilities leak

from capture to

wellhead
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Potential Location Phase | Impact | Risk Detection
Emergency Severity | Likelihood
Events
E.4. Monitoring | Wellhead I Low Moderate | Failure of monitoring
equipment equipment for wellhead
failure pressure, temperature
and or annulus pressure
1s detected
E.5. Injection E.4.a Tubing I Moderate | Low Monitoring detects
Well Integrity and or packer changes 1n pressure and
Failure failure temperature
E.4.b Casing I Serious Low Changes 1n annulus
failure fluid level 1s detected
E.6. Monitoring
Well Integrity
Failure E.5.a Casing I, PT | Serious Low Changes in annulus
failure fluid level 1s detected
E.7. Potential AoR I, PI | Serious Unlikely Elevated concentrations
brine or CO; of indicator parameters
leakage to in soil, groundwater or
USDW surface water samples
are detected
E.8. Storage AoR I,PI | Serious | Unlikely Elevated concentrations
reservoir unable of indicator parameters
to contain the in soil, groundwater or
formation fluid surface water samples
or stored CO» are detected
E.9. Induced AoR I Moderate | Low Seismic readings are
seismicity detected that exceed
predefined limits
E.10. Other AoR ILPI | Low Low

natural disaster

Note: C = Construction Period, I = Injection Phase and PI = Post Injection Period
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E.1. Movement of Brine During Drilling

I
. _——m

E.2. Well Control Event
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4.

E.3. Failure of CO; Flow Lines from Capture to Wellhead

E.4. Monitoring Equipment Failure
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=

E.5. Injection Well Integrity Failure

E.5.a. Tubing and Packer:

E.5.b. Casing:
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E
Response actions in the event of tubing. packer or casing failure:

E.6. Monitoring Well Integrity Failure

E.6.a. Tubing and Packer:

E.6.b. Casing:

Emergency and Remedial Response Plan for_

Permit Number: LA-0005 Page 11 of 27





Plan revision number: Version 1.0
Plan revision date: 5/17/2022

E.7. Potential Brine or CO; Leakage to USDW

Elevated concentrations of indicator parameter(s) in groundwater sample(s) or other evidence of

E.7.a. Vertical Migration via Injection Wells

E.7.b. Vertical Migration via Monitoring Wells
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E.7.c. Vertical Migration via leqacy and P&A Wells

E.7.d. Vertical Migration due to Failure of the Confining Layer
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11

E.8 Lateral Migration of CO; outside of AoR
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E.9. Storage Reservoir unable to Contain the Formation Fluid or Stored CO;

E.10. Induced Seismicity
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E.11. Other Natural Disaster
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Table 4 Operational Shutdown Procedures

Communicate with
CapturePoint Solutions and
local authoritis to initiate
evacuation plans, as
necessary

Monitor well pressure,
temperature and annulus
pressure to verify integrity
loss and determinethe cause
and extent of failure,
identify and implement
appropriate remedial
actions to repair the well (in
consultation with the UIC
Program Director)

Communicate with
CapturePoint Solutions
and local authorities to
initiate evacuation plans,
as necessary

Monitor well pressure,
temperature and annulus
pressure (manually if
necessary) to determine
and the cause and extent
of failure

Identify and, if
necessary, implement
appropriate remedial
actions(in consultation

indicators are listed in Tables
6.5,6.6, 6.7 and 6.8 in the
Testing and Monitoring Plan.

If the precense of indicator
parameters is confirmed, develop
(in consultation with the UIC
Program Director) a case
specific plan to:

1. Install additional
groundwater monitoring
points near the impacted
groundwater well(s) to
delineate the extent of
impact

2. Remediate unacceptable
impacts to the USDW

Severity Well Integrity Failure Monitoring Equipment | Potential Brine or CO2 Natural Disaster
Failure Leakage to USDW
All Shut-In Well (Close Flow Valve)
Emergency
Events Vent CO2 from Surface Facilities
Major Limit access to wellhead to | Limit access to wellhead | Collect confirmation sample(s) Limit access to wellhead to
Impact authorized persnonnel only | to authorized persnonnel | of groundwater and analyze for | authorized persnonnel only
Events only indicator parameters (potential

Communicate with
CapturePoint Solutions and
local authoritis to initiate
evacuation plans, as necessary

Monitor well pressure,
temperature and annulus
pressure to verify well status
and determine the cause and
extent of any failure

Determine if any leaks to
groundwater or surface water
occured

If contamination or
endangerment is detected,
identify and implement
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Severity

Well Integrity Failure

Monitoring Equipment
Failure

Potential Brine or CO;
Leakage to USDW

Natural Disaster

If contamination 1s
detected, identify and
implement appropriate
remedial actions (in
consultation with the UIC
Program Director)

with the UIC Program
Director)

Identify impacts

3. Aurrange for an alternate
source of potable water
supply, if the USDW was
being utilized and has
been caused to exceed
drinking water standards

4. Continue groundwater
remediation and
monitoring on a frequent
basis (frequency to be
determined by
CapturePoint Solutions
and the UIC Program
Director) until the
adverse USDW impact
has been fully addressed

appropriate remedial actions
(in consultation with the UIC

Program Director)
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Monitor well pressure,
temperature and annulus
pressure to verify integrity
loss and determinethe cause
and extent of failure,
identify and implement
appropriate remedial
actions to repair the well (in
consultation with the UIC

Program Director)

Monitor pressure,
temperature and annulus
pressure (manually if
necessary) to determine
the cause and extent of
failure

Identify and, if
necessary, implement
appropriate remedial
actions (in consultation
with the UIC Program
Director)

Severity Well Integrity Failure Monitoring Equipment | Potential Brine or CO; Natural Disaster

Failure Leakage to USDW
Minor Reset automatic shutdown | Reset automatic Limit access to wellhead to
Impact devices shutdown devices authorized personnel only
Events

Monitor well pressure,
temperature and annulus
pressure to verify integrity
loss and determine the cause
and extent of any failure

Identify and, if necessary,
implement appropriate
remedial actions (in
consultation with the UIC
Program Director)
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Table 5 Seismic monitoring system, for seismic events > M1.0 with an epicenter within an 7 mile radius of the injection well.

Operating State | Threshold Condition'” Response Action®
Green Seismic events less than or equal to | 1. Continue normal operation within permitted levels.
MI1.5
Five (5) or more seismic events 1. Continue normal operation within permitted levels.
within a 30 day period having a 2.  Within 24 hours of the incident, notify the UIC Program Director of the operating status of the
magnitude greater than M1.5 but well.
less than or equal to M2.0
Seismic event greater than M 1.5 1. Continue normal operation within permitted levels.
and local observation or felt report | 2. Within 24 hours of the incident, notify the UIC Program Director, of the operating status of the
.. well.
Seismic event greater than M2.0 3. Review seismic and operational data.
and no felt report 4. Report findings to the UIC Program Director and issue corrective actions.
Nlagent a Seismic event greater than M2.0 1. Initiate rate reduction plan.
and local observation or report 2. Vent surplus CO2 from surface facilities

3. Limit access to the wellhead to authorized personnel only

4.  Within 24 hours of the incident, notify the UIC Program Director, of the operating status of the
well.

5. Communicate with facility personnel and local authorities to initiate evacuation plans, as
necessary.

6. Monitor well pressure, temperature, and annulus pressure to verify well status and determine the
cause and extent of any failure; identify and implement appropriate remedial actions (in
consultation with the UIC Program Director).

7. Determine if leaks to ground water or surface water occurred.

8. If USDW contamination is detected:

a. Notify the UIC Program Director within 24 hours of the determination.
b. Initiate shut down plan (See table 4)
9. Review seismic and operational data.

10. Report findings to the UIC Program Director and issue corrective actions.

! Specified magnitudes refer to magnitudes determined by USGS seismic monitoring stations or reported by the USGS National Earthquake Information Center using the national

seismic network.

2 «Felt report” and “local observation and report” refer to events confirmed by local reports of felt ground motion or reported on the USGS “Did You Feel It?” reporting system.

3 Reporting findings to the UIC Program Director and issuing corrective action will occur within 25 business days (five weeks) of change in operating state.
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Operating State | Threshold Condition' Response Action®
Red Seismic event greater than M2.0, 1. Initiate shutdown plan. (See table 4)
and local observation or report, and | 2. Within 24 hours of the incident, notify the UIC Program Director of the operating status of the
local report and confirmation of well.
damage* 3. Limit access to the wellhead to authorized personnel only
Seismic event >M3.5 4. Communicate with facility personnel and local authorities to initiate evacuation plans, as
necessary.

5. Monitor well pressure, temperature, and annulus pressure to verify well status and determine the
cause and extent of any failure; identify and implement appropriate remedial actions (in
consultation with the UIC Program Director).

6. Determine if leaks to ground water or surface water occurred.

7. If USDW contamination is detected:

a. Notify the UIC Program Director within 24 hours of the determination.
b. Identify and implement appropriate remedial actions (in consultation with the UIC
Program Director)
8. Review seismic and operational data.
9. Report findings to the UIC Program Director and issue corrective actions.

4 Onset of damage is defined as cosmetic damage to structures, such as bricks dislodged from chimneys and parapet walls, broken windows, and fallen objects from walls, shelves,

and cabinets.
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3. Response Personnel and Equipment

Table 6 Contact Information for Key Local, State, and other Authorities.

3.1 Emergency Communications Plan
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3.2 Plan Review

3.3 Staff Training and Exercise Procedures
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Table 7 Summary Table for Risks, Monitoring and Response Actions

Risk Description Monitoring Controls Response Actions Responsible
Personnel
Movement | The occurance of e Tank level sensor | Surface casing set below Stop drilling Rig personnel
of brine crossflow or loss into a e Pressure sensor | USDW Check well fluid Site
between USDW while drilling e Flow Sensors Casing integrity test levels to determine Superintendent
zones while e Mud weight loss or influx
drilling If loss 1s detected
control the well
Well control | The potential for pressure BOP equipement Stop drilling Rig personnel
event while | buildup downhole Kill fluid Close BOP Site superintendent
drilling resulting in loss of fluid Well control training Clear drilling floor Plant Manager
level control in the well BOP testing protocol and secure area
Execute well control
procedures
Evaluate drilling
parameters to identify
cause
Failure of Leak occuring in pipeing | Routine inspections Shut off flow and Site personnel
flow lines as a result of physical by project personnel 1soloate leak Site superintendent
from damage or corrosion DAS/DTS fiber optic Make repairs
capture to cable along flow line Assess loss of
wellhead Pressure gauges volumes
o Temperature Evaluate and
Sensors implement
e Flow meters procedures to prevent
e Automatic alarms future occurances
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Risk Description Monitoring Controls Response Actions Responsible
Personnel
(See Section E.3.)
Monitoring | Mechanical or electrical Automatic alarms
equipement | failure of guages or Routine
failure sensors at the wellhead or inspection and
along the flow lines calibration
Mechincal | Failure of the tubing, Automatic alarms Site personnel
Integrity packer or casing that Pressure guages Site superintendent
failure of allows fluid across zones Temperature Plant Manager
well and into a USDW SEensors Remediation
Flow meters contractors
Potential Potential migration of Above confining
Brine or brine or stored CO; along zone monitoring
CO; leakage | conduits such as well Groundwater
to USDW penetrations or through monitoring
faults or fractures in the Soil gas probes
confining layer (see section 6.1
Storage Failure of the confining table 6.1 item T.8, Site personnel
Reservoir layer as the result of T9and T.10in Site superintendent
Unable to faulting or fracturing or the Testing and Plant Manager
Contain the | the presence of previously monitoring plan) Remediation
Formatin unknown faults and contractors
Fluid or fractures in the confining
Stored CO, | layer
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Risk Description Monitoring Controls Response Actions Responsible
Personnel
Lateral e Detailed geologic See section E.7.e
Migration model with stratigraphic
of brine and wells as control
or CO2 e Geophysical survey
outside of e AoR review and
the AoR calibration every 5
years
e Monitoring until plume
stabilization occurs
Induced As a result of injection e Pressure guages e Injection rate and Stop injection Site personnel
Seismicity pressure exceeding the e Temperature volume control limits Vent CO; from Site superintendent
fracture gradient of the SEensors e Pressure and surface facilities Plant Manager
system causing ground o Flow meters temperature limits Remediation
movement compensation | o (see table 4) contractors
Other Natural seismicity, N/A Stop injection Stop injection
Natural weather events, or Vent CO; from
Disaster physical impact and surface facilities
damage to flow lines or
wellhead
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E.3. INJECTION AND MONITORING WELL PLUGGING PLAN
40 CFR 146.92(b)

]

Facility Information
Facility name: I

1 I

1 I

1 I

1 I

1 I

1 I

I

R1-CCS #3, Monitoring wel

Facility contact: Ronald T. Evans, tevans@capturepointlic.com
1101 Central Expy S, Suite 150, Allen TX 75013
832-300-8225

Well location:
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1 Planned Tests or Measures to Determine Bottom-Hole Reservoir Pressure

N

Planned External Mechanical Integri

Test(s

Table 1. Planned MITs.

Test Description

Location

Pulsed-Neutron Log

Noise or Temperature Log

Oxygen-Activation Log

Monitoring and injection well locations
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3 Information on Plugs

40 CFR 146.92(b) reads as follows

4 Narrative Description of Plugging Procedures

Notifications, Permits, and Inspections

Injection Well Plugging Plan for [
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5. Preparation and Plugging Procedures
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Table 2. Plugging details | NG
Plug Information Plug #1
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Figure 1. Proposed Well Plugging Diagram | NNENENEGEEE

c N
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5.1 Preparation Procedures for an i to e plugged

H B (o
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Table 3. Plugging details Upper NG

Plug Information Plug #1 Plug #2 |Plug #3 |Plug #4
. B

HE N

I I

I I

I I

lE i

Il
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I I
|
I
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Figure 2. Proposed Well Plugging Diagram | NG
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5.2 Preparation Procedures for a I _—
L. |

information
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Table 4. Plugging details Lower GGG

Plug Information Plug #1 Plug #2 (Plug #3 |Plug #4
B
HE N
I I
I I
I I
i
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I | N
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Figure 3. Proposed Well Plugging Diagram |GG
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5.3 Well Plugging Procedures | EEGNGEGEGEGEGEGEGEEE

Table S. Plugging details GGG
Plug Information Plug #1 Plug #2 | Plug #3
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Plug Information

Plug #1

Plug #2

Plug #3

Figure 4. Proposed Wellbore Diagram NGNS
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E.4 Post Injection Site Care and Site Closure
40 CFR 146.93

Facility name:

Facility Contact: Ronald T. Evans, tevans@capturepointllc.com

1101 Central Expy S, Suite 150, Allen, TX 75013
832-300-8225
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1.0 PRESSURE DIFFERENTIALS

Pressure differentials at the injection wells is presented in the following section per the EPA 40 CFR
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2.0 PREDICTED POSITION OF PLUME AND PRESSURE AT CLOSURE
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3.0 POST-INJECTION MONITORING PLAN
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3.1 MONITORING ABOVE THE CONFINING ZONE

Table 1 presents the monitoring methods. locations, and frequencies for monitoring above the confining

Post Injection Site Care and Site Closure for CapturePoint Solutions, LLC Page 12 of 28
Permit Number: LA-0005





Revision Number: 0
Revision Date: June 2022
Module E - PISC

3.2 CO; PLUME AND PRESSURE FRONT TRACKING
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Table 4 Post-injection phase pressure-front monitoring

=5

Table 5. Monitoring Depths
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3.3 SCHEDULE FOR SUBMITTING POST-INJECTION MONITORING RESULTS

4.0 ALTERNATIVE PISC TIMEFRAME

41 COMPUTATIONAL MODELING RESULTS
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4.3 PREDICTED PLUME MIGRATION RATE

—
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4.4 SITE SPECIFIC CO; TRAPPING PROCESSES
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4.5 CONFINING ZONE CHARACTERIZATION

4.6 ASSESSMENT OF FLUID MOVEMENT POTENTIAL

There are no faults or other geologic features that would permit the vertical migration of CO, or
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4.7 LOCATION OF USDW’S
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5.0 NON-ENDANGERMENT DEMONSTRATION CRITERIA

5.1 INTRODUCTION AND OVERVIEW

5.2 SUMMARY OF EXISTING MONITORING DATA

5.3 SUMMARY OF COMPUTATIONAL MODELING HISTORY
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5.4 EVALUATION OF RESERVOIR PRESSURE

5.5 EVALUATION OF CO; PLUME

5.6 EVALUATION OF EMERGENCIES OR OTHER EVENTS

5.7 NEAREST POTENTIAL CONDUITS
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6.0 SITE CLOSURE PLAN

6.1 PLUGGING MONITORING WELLS

6.1.1 Plugging Procedures

Preparation Procedures for Monitoring Wells to be Plugged:
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6.1.2 Well Testing Prior to Plugging

6.1.3 Site Restoration
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6.2 SITE CLOSURE REPORT
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E.1. TESTING AND MONITORING PLAN
40 CFR 146.90
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1101 Central Expy S, Suite 150, Allen, TX 75013
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1. Overall Strategy and Approach for Testing and Monitoring

Testing and Monitoring Plan for_

Permit Number: LA-0005 Page 4 of 33





Plan revision number:
Plan revision date: 5/1

Version 1.0
7/2022

Table 1. Testing and monitoring reporting items.

Parameters

of CO; Stream

operating conditions

3. Well Annulus
Fluid

T3. Annuler pressure gauge

Between tubing and production
casing annulus at Wellhead

T4. Annular Fluid volume measurements

Record if additional volume is
required to fill Annulus and
maintain positive pressure on the
annulus.

Monitored Monitoring Program Target Structure/ Project area | Monitoring & Reporting Frequency
I CO; stream Analysis
1. Chemical T1. Co‘mposm'onal analysis of .the injected Injection metering point in the Quarterly or as additional sources are
C i CO; stream using non-destructive ) . . NS )
omposition S Inlet Meter included in the injection stream
) Chromatographic detector
of CO, Stream <
IL. Continuous Recording of Operational Parameters
T2. (T2.a) Pressure and (T2.b) temperature
2. Physical gauge, flow meter with alarms for Iniection meterine point
Characteristics | measurements outside of the normal ! ep

Continuous monitoring.

Summary Monthly statistics prepared and
reported quarterly.

II1. Corro

sion monitoring

4. Coupon Test

T5. Flow-through corrosion coupon using
injection well construction materials

T6. Utilize Corrosion inhibitors in all fluids
during well workovers

Injection metering point just prior
to the Wellhead.

Quarterly analysis during injection
operations

IV. Above confining zone monitoring
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Parameters
Monitored

Monitoring Program

Target Structure/ Project area

Monitoring & Reporting Frequency

5. Monitoring
Well

T7. Temperature, pressure, and fluid analysis

Monitoring well located in the
center of injection wells

Multiple monitoring wells
monitoring the first permeable
layer above the confining zone

Monthly fluid sampling during the first
year of operations to determine baseline
and then annual for 3 years shifting to
once every 2 years in case of no deviation
(Continuous pressure and temperature
monitoring) during injection. Post
injection samples every 5 years.

6. Near Surface
Monitoring

T8. Fresh water analysis

T9. CO; leak detection equipment with auto
warning systems

AoR

Monthly sampling during the first year of
operations to determine baseline and then
annual for 3 years shifting to once every 2
years in case of no deviation during
injection. Post injection samples every 5
years.

At Wellhead and key wellsite
locations (e.g. Flowline riser)

Event summaries in quarterly reports

Inspection and testing semi-annually.

V. Mechanical integrity testing (MIT)

8. Internal Tests

T11. Tubing — casing annulus pressure
testing

At the Wellhead

T12. Ultrasonic, CCL (casing collar locator),
VDL (variable-density-log), GR and
Temperature log

To be done if the Pressure testing
in 8a above suggests deviations
that needs further investigation.

8a. Annulus Pressure Test — annually

Temperature Log — annually

Testing and Monitoring Plan for_

Permit Number: LA-0005

Page 6 of 33






Plan revision number: Version 1.0
Plan revision date: 5/17/2022

i;::;:;-t:;s Monitoring Program Target Structure/ Project area | Monitoring & Reporting Frequency
T13. Casing Integrity Tools — Ultrasonic To be done if the pressure testing | Annually
9. External Tests | imager tool (USIT) or EM casing inspection | in 8a above suggests deviations
tool that need further investigation
VL Pressure fall-off testing
10. Pressure Fall- o First test at completion of well(s)-,.
off Tests All injection wells Fh;:rea.fter. once every 5 years during
injection operations
VII.  CO; plume and pressure front tracking
Quarterly.
T.14. er cline based d."“".‘h"le.P i In-zone monitoring and injection | Baseline taken during completion of in-
temperature gauges, injection profile surveys —_ e
) wells zone monitoring wells and all injection
and saturation logs ’ .
wells. Annual measurements until plume
11. Direct stabilization post injection.
Reservoir
Monitoring T.15. Pulsed Neutron- Log (PNL) or Oxygen | Observation Well for Storage
Activation Log to ensure fluids are contained | reservoir monitoring and injection : . )
) ) Baseline at completion, every 2 years
with the storage interval wells durine iniecti . )
uring injection operations, every 5 years
T.15.a. DTS/DAS casing conveyed Monitoring Well for Primary post injection for 10 years
temperature and pressure sealing formation monitoring
116, Cravity surveys AoR Baseline, one during operations after
12. Indirect adequate mass change, one post injection
Reservoir
Monitoring T.17. Monitor Pressure to detect the o Quarterly measurements, quarterly
T Monitoring well ] .
progression of pressure front summary reporting
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Preliminary estimates of the CO, plume size were determined using equation 1 and are based on the
volume of injectate, its viscosity, water saturation, formation volume factor and matrix porosity:
. Vi'B
Equation 1 > = [—L—
! Roptume (1-Sw)-0--H

Pressure front radius estimates (a measure of transient pressure) resulting from injection were determined
using equation 2 and are based on time and matrix properties such as pore compressibility, porosity and
permeability:

Equation 2 2 Rp= K

B(uceyry

Pressure differential estimates for AoR evaluation were developed using equation 3.

Equation3 > P =P, + p;9(Z, — Z;)

Testing and Monitoring Plan for_

Permit Number: LA-0005 Page 8 of 33






Plan revision number: Version 1.0
Plan revision date: 5/17/2022

Figure 1. General Location Map of Project Site
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Figure 2. Plume after 5 years of injection Figure 5. Plume after 20 years of injection

Figure 3. Plume after 10 years of injection Figure 6. Plume 5 years post-injection

Figure 4. Plume after 15 years of injection Figure 7. Plume 25 years post-injection
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Figure 8. Map of AoR, Plume Migration and Well Locations
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1.1 Quality assurance procedures

1.2 Reporting procedures

2 Carbon Dioxide Stream Analysis

2.1 Sampling location and frequency

2.2 Analytical parameters
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Table 2. Summary of analytical parameters for CO, stream.

Parameter Analytical Method(s)
Water

Oxygen

Nitrogen

Carbon Monoxide

: : ISBT and or ASTM will be required, details are described in the
Oxides of Nitrogen attached QASP

Sulfur Dioxide

Total Hydrocarbon

Hydrocarbons
Acetaldehyde
Hydrogen Sulfide

Carbon Dioxide

Isotopic *C and C ratio

Table 3. CO; specifications at Capture Sites

Parameter Limit

Pressure 2,200 psi at transfer point
COx: 96.0 mole % minimum;
Methane (C1) <3.0%

Ethane plus (C2+) <1.0%

Hydrogen Sulfide (H>S) < 20 ppm by weight
Total Inerts and Nitrogen: < 4.0 mole % maximum;
Water (H,0): <30 lbs. per MMSCF:
Temperature: 100°F maximum.
Hydrocarbons <76 ppm by vol.:

Sulfur < 35 ppm by weight
Oxygen < 10.0 ppm by weight.;
Carbon Monoxide < 20 ppm vol.

2.3 Sampling methods
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2.4 Laboratory to be used/chain of custody and analysis procedures

3 Continuous Recording of Operational Parameters

3.1 Monitoring location and frequency
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Table 4. Sampling devices, locations, and frequencies for continuous monitoring.

continuous
temperature
reading

Annular fluid level

Surface/wellhead/fluid
tank levels

Parameter Device(s) Location Min. Sampling Min.
Frequency Recording
Frequency
Annular Pressure Capacitance Surface/wellhead 1 minute 30 minutes
Monitoring Gauge
Injection Pressure Capacitance
Monitoring (Surface) Gauge
Injection Pressure Calculated from |Reservoir
Monitoring (Downhole) | surface pressure
and density of
CO»
Injection Rate Flow Computer |Surface/wellhead
Monitoring
Injection Volume Data from flow
Monitoring computer and
density of the
CO, will
determine the
volume
Temperature Flow computer Every 10 seconds
Monitoring will have a

3.2 Monitoring Detail
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4 Corrosion Monitoring
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4.1 Sample description

Table S. List of equipment coupon with material of construction.

Equipment Coupon Material of Construction

Pipeline Carbon Steel or “as built CO; resistive materials”
Long String Casing Carbon Steel or “as built CO; resistive materials”
Injection Tubing Internally coated carbon steel

Wellhead Carbon Steel with stainless steel trim

Packers Carbon Steel with stainless steel trim

Packer Elements Viton material

4.2 Monitoring details
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S Above Confining Zone Monitoring

Table 6. Monitoring parameters and baseline programs.

Monitoring Baseline Data program Baseline Operational Post-
Parameter Operational
TDS, pH, Prior to Quarterly 10-year
Groundwater | USDW Specific Injection sampling increments
Quality monitoring Conductance, during
and Alkalinity
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Monitoring . Baseline Operational Post-
Baseline Data program ;
Parameter Operational
injection
phase
Prior to Continuous | Fluid Analysis
Injection P/T 5-year
Above N — - o e .
. Pressure, Temperature and Fluid monitoring | increments
Confining . - o
< Analysis and annual | post injection
Zone )
fluid
analysis
_ Source analysis Pre-Injection | As needed N/A
CO» Quality — :
Injection stream analysis Quarterly
Annually
Saturation log
and Injection
Injection Profile Survey
Formation | Injection zone As
Properties necessary
5- - f 1 -
Pressure fall-off ; y?al Pos} I.IIJCCUO.II.
o increments | until reservoir
and injectivity S
tests pressure is
stable
Injection Zone | Injectivity tests, and pressure fall-off None
Pressure testing

5.1 Monitoring location and frequency

Table 7 shows the planned monitoring methods, locations, and frequencies for ground water quality and
geochemical monitoring above the confining zone.
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Table 7. Groundwater quality monitoring activities.

Water quality in the first permeable layer above
the confining zone and from identified USDWs
within the AoR

Injection zone temperature, pressure and
mjectivity

attached QASP.

Sampling and
Phase Evaluation Target Description Monitoring
Frequency
Pre-injection USDW water quality Sampling and analysis are described in the | Baseline

Ground water quality

During Injection | First permeable formation above the confining
zone pressure, temperature, and water quality

USDW water quality

Sampling will occur at the monitoring well
locations.

Semi-Annually

Quarterly

Post-injection Groundwater quality and pressure, temperature
and water quality in the first permeable formation
above the confining zone

USDW water quality

Sampling will occur at the monitoring well
locations.

Every 10 years

Every 5 years
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5.2 Monitoring of groundwater quality and geochemical changes.

Table 8. Groundwater monitoring targets and activity.

Analysis

Carnahan Bayou

801 (B on figure 2-22
Site Characterization)

Groundwater monitoring
wells 1 and 2 (Injection
site and in-zone
monitoring well site)

Target Monitoring Activity | Monitoring Location(s) | Spatial Coverage Frequency
Formation
Williamson Creek |Fluid Sampling and | Groundwater Well 079- | AoR Quarterly for first

year, annually
during injection
period and every 10
years post injection

5.3 Analytical parameters

Table 9. Summary of analytical and field parameters for ground water samples.

Parameters Analytical Methods
Carnahan Bayou
TDS Analytical methods for ground water analysis are
described in the attached QASP.
PH
Specific Conductance
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Parameters Analytical Methods

Alkalinity

Sodium

Chloride

Sulfate

5.4 Sampling methods

Sampling methods and procedures are described in section B.2 of the QASP.

5.5 Laboratory to be used/chain of custody procedures

6 External Mechanical Integrity Testing

6.1 Testing location and frequency

Table 10. MITs.

Test Description Location Frequency

Annulus Pressure Test (APT) Injection string and casing annulus | Annually

Temperature Survey

Injection and monitoring well(s)

Radioactive Tracer Survey
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6.2 Testing details

6.2.1 Annulus Pressure Test (APT)

6.2.2 Temperature Log
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7 Pressure Fall-Off Testing

7.1 Testing location and frequency
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7.2 Testing details

Wl
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11

8 Carbon Dioxide Plume and Pressure Front Tracking

Table 11. Plume characterization methods.

Monitoring Location

Monitoring Method

Description

Monitoring
Frequency

Direct Monitoring Methods During Injection Operations

In-Zone Monitoring

Along Casing

Pressure and

Continuous Monitoring

Temperature

Saturation Log

Pulsed Neutron or
Oxygen Activation logs
for Determining
Saturation

and Observation Well | DTS/DAS Fiber-Optic | Temperature
Sensors
Injection Well(s) Injection Profile Survey | Fluid Dispersion and Annually

Indirect Monitoring Methods During Injection Operations

AoR

Gravity Survey

Surface Gravity Field
Strength

Baseline and then every
10 years

8.1 Plume monitoring location and frequency

Table 13 presents the methods that CapturePoint Solutions, LLC will use to monitor the position of the
CO, plume, including the activities, locations, and frequencies. The parameters to be analyzed as part of
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Table 12. Plume Monitoring Activities.

Lower Wilcox

Target Formation Monitoring Monitoring Spatial Coverage Frequency
Activity Location(s)
DIRECT PLUME MONITORING
Sparta Pressure, At in-zone Data will cover the | Surface pressure and
Temperature, monitoring area of the site that |temperature will be monitored
: injectivity tests wells and at has been impacted | at the well head continuously,
Upper Wilcox and saturation logs | injection wells | by injection injectivity tests — baseline and

every 5 years and gravity
surveys — baseline and then

every 10 years

Table 13. Summary

of analytical and field parameters for fluid sampling in the injection zone.

Parameters

Analytical Methods

Sparta, Upper Wilcox, and Lower Wilcox Formations

Standard water analysis

Isotopic analysis

Hydrocarbon analysis

Analytical methods are described in the attached QASP

Note: Only baseline fluid samples are to be collected
and methods are described in the Pre-Operations
Testing and Logging Plan

8.3 Pressure-front monitoring location and frequency

8.4 Pressure-front monitoring details
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Table 14 Pressure front monitoring activities.

Target Formation Monitoring Monitoring Spatial Coverage Frequency
Activity Location(s)

DIRECT PRESSURE-FRONT MONITORING

- Pressure, Offset In-Zone AoR Semi-annual
temperature, Monitoring well reservoir
saturation log temperature and

_ and fluid levels pressure

measurement

E.2 Quality Assurance and Surveillance Plan
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